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&< di, ad N^e<kt)fin^iH*«e43j:tm 

[«(£] 5 A, 6A#OT#<fcO&-5& 

ftzmtnz i aK±©^S7csgt. sit. n, cr 
b i o & win* i s&±©7cisi <fc o 

?Ltul*©tofc«fl3ft*«IW:i:**. ft 
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1 

[»*«n mmmi4A, 5 a, 6Am7tm^K>^ 

S i t. 

n, cRzfB£K>tez,mfrt>miinz> 1 aBU©^^ 

[»*B2] J5»ifME4A, 5 A, 6ASl7C5K e k9ft 
SS^eSfin^. 1 8EU©&K7c3!t t S i ©£tHTf 
MlCftf -5 S 1 ©ST? it*#. 0. 0 l%Kk±7 0%&. 

rx&zmxm 1 (cieewss^Bg. 
t»#« 3 ] mxm 1 2 f2«©@R&si£. as 

[00 0 1] 

«a#g#sn*s&$i©«Ha-5v >vttthx%m 

[0 0 0 2] 

tft*©«ffi] flMX^WSMSKte^-^gftRtf? 

^xvv- *m&z&m?z>-tx>&&tsi®mt. mux 
ommit&x&K)^ ? 7yz&nzm.~tz>±.x&$kt2. 
®&\t&mmx$>z>t^5z\t&x%z>, *z\x&mm 

XJMcli, WKfttt^SKco(Ri±&lWtUTXA#« 

izm&mzMffrrz z. tt>mt£t>t\x^z>. 
[0003] ±m&m&mtLx\t, -y^tv-tv 

hT i Nil \±ytl-?M& (Hv) &2 0 0 0 kg/mm 

fc# b TfiJ^tt#ffi<A <t lr> 5 •& l£ & J*J <E> 

1*, T i CI'Jt^StSja-POWKfttt^tlT^O, 

WJ^©iinxsa^*»ll*tcJ;oT#ii^i*T< v>M 

©* k-^$«*^«s-r-5tsn^^jfr*. s^ict 

ti<Dmmia®\zMt>e>?®.m.mz&i$, vs, » t ^ ? 
<D&ffi£GLx%K>> ^ne>©^fmas$n^jx*<£ 



(2) #$¥7-300649 

[0 0 0 4] La>Lfc#6±ET i N£BI©ffi&ft:fttt 
6 0 0t:3;T©fflIgSSffl»::IE)t3nTi3i!h 6 0 0t:* 
mX-ZtftMLXT imitrntuixL^. tZXT 

i vi<D®m<m j $>mm<Dft±.&Bm£Lx. %3<D7t% 

t LTA 1 *@^$-&fcT i RtfA 1 vmsQitM [&. 
T (Ti, Al) Nt*t] atgBftSnTl**. ±E 
(Ti, Al) NM©t^*-^S$IJ2 5 00kg 
/mm 2 gfire&9, *fcWKftttlcHUT«. 8 00 
t:@£©itg$ TT£tt«SffilC A 1 ftftftftK (A 1 

(T i , A 1 ) N&gm> T i N&KlClt^TrtffiJfc* 
#2fg«±t>ig<. &*«ttS:B!tS-rSBWei|IKftU 

LtzD KffifcfeWST LTftK*t*mit 5 1 ^ 5 |BI)1$ 
%LT^5. £©& (Ti, Al) NMBTiNfif 

»?ztxnmfr$nxi$K). (ti, ad n&k© 
a? [0005] 

tit< (Ti, Al) NzaR<fc0*nfcBf*f6tt*s«fctf 
I«tett*«*-r ««ft AR««ft-r « £ £: & a n t-r 
•5fc©TifeS. 
[0 0 0 6] 

[«ss#ft-r5&je>©^a] ±BB»*a&uft&* 

te. ^«3»*4A, 5 A, 6A#L7Ci&,fc0fcS»#<3g 

\mz>imu±o&m7im£. sit, n, cr^b* 

*fcttStt^^©^^T*SCt<&S^<!:-r 
5*>©T&5. 

[0007] **±E®ssig'&^-r-5ic<bfc^T 

«, «W»^4A, 5 A, 6AK7nm:t)JS;?)8A^S 
litis l««±©^«7C^tS i ©^ttJS^FMI^-r-5 
Si©»^ik$*, 0. 0 1%£U7 0%&,T\Z?ZZ. 

x, ^gyjini, #?Lflix^©lnixicfieffl5ns«H'Jxfl 

[0 0 0 8] 

[f^ffl] (T i , A 1 ) Ngm&T i N 

IC^3©^iJD7C3!litTA 1 frSGZitfzmx&ZZ. 
tfr*, A l«fl.©7n&TL*>fc±BSH©#fcl;:*$!i 
*m3©^SD7C^€:^mLT^»if^S«*afc. -?-©^ 
50 A 1 ©«t)DtCS 1 £ffl^££KSM£te&tfliiHt 
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mtbrs i mm»it4A, sa, 6 

i*©<feK7C^T*oTfc, S i £©»*£ 
tottfcJ:oT«*©T i N&K^ (T i , A 1 ) NAM 

[0009] n\z*%w\z%zwn8imt&{£mzwip> 

•f. E«8*S4A, 5 A, 6A«l7ClR<tO/SS»d^S 

• «n * i a«±©^«7c* t s 1 1 s^-r * 20 
jg£*£fc«, s^im a 

5 A, 6 Afc^J; 9 ft^Sfr 63114*1.5 
l«£U:©&Jll7c££, «S±^Jl7C^Xt)Kfi;-rs. 
a 6fc4R5E*XtS i ©«I-Sgfct>©«S&«jgf4&® 

ftftSfcttftgft (X, SI) ffi&JgTC 

«j, 8£*?gfl:4&. 

0114*4 (X, Si) C, (X, Si) B, (X, S 
i) (N,. C) . (X, Si) (C, B) . (X, S 
i) (N, B) , (X, Si) (N, C, B) t&t. 

*5M9K«* (x, si) NgftKoifflMbttftt, z.n 
«T©ss*«JM.-&h*. 

[0010] VSXNM*!Kwrcftfirt'«&All& » 
BC*JR7C*X©Kfls*S*iS'r**«. &«tg*X©K 

8tt&i3ft^. cnc»us 1 **jpLfc (x, s 

i) NJ&&BIT14. Wffl«T©»fl2t«koTft«*ffl(C 
fcA»a»«tt*jST. 8E0TS i lC}4ggfcij£lS&?gfc 

■r*«*K»"r*/'«u7ta'3-aiMb*Kjh"r«t>©t 

#A6n*. U*"b*J6WC«5 (X, Si) 

14, S i S^mUT^&^XN&ft&fctt^Tt? yjj- 4? 

[0011] ±E©*c*»fii©««&mc*^Ttt. 
s i *»ip-r*ctcj:D«nfcwnMetttw«fttt38« 

HSn*a<, Httttftni«l:ft«lca. ^RTcSltS i 
©^W-*^«C»f4 S i ©V'fJt*^ 0. 0 

0. 01 «ft*iWE-ns£««fcan 



#H¥7-3 0 0 64 9 

K^tt*©TIStUTttl5i5*t»*b<, 1 0X*<«fcO. 
MP*U». -*S lK^it»©±IRtUTtt5 0X*W 
3: IX, 30X*t«tO»*Hri. 

[0 0 12] *aHt2«KftM©tt]fi£&;H«lclB£-r 
y ^ »J > ^tt»© P V D ttft tf-f ^ ic J: o T 

fT*^ci*t-e#5. cine©*fe©'5S<^>^i^- 

7-*iMfcJ:oTj^d^fc-r:*;'fl:3-B-. 
XtS i©#f ;*>-*N 2 38iHaW«.T?R*:«*T*^a 
ft*tl/*tt«BBKl«BfntfJ:^. !!©£** V-F 
<tLTtt, W«4A, 5 A, 6A&7C3Si«fc»3fcS» 

*>6a«n* iaa±©*H7n*xts i *mm\z&m 

tZCth-CSZtfi* iWKftJ*-t© , t>©^6^<53'-y 
>y h («Atf T i • S i HJgfr^H f - Si Bttftf?) 

[0 0 13] *fc*:«iBl4&R*S»*lBKJgj*-rst 
£©KP»:::3t>T*>, IBfef SteOTttfcV***, o. 1 
*tmfiU:)i«#*LV». 0. 1 j*m**Ttt»HM6tt*«+ 
#"CttttW&"C*0, ±0#*t/<ttl (imJlh, 5 
fc**Ktt2»mBUT**. N(l*«WttKff©±fB 
fc^Tfc*fclHJ&*-*'b©-CttfcV»* t . 2 0Mm£jB 
ATj£&LTfc#l£t4g3Srf £©T2 0 um-V&tlilM. 

[0014] sirfmrnrnz-D^rsmr^ifl. 
T&<Dmmnzmfet<nz>w?\tt£<, ta-«ia©fi 

[0015] 

400 'CfciOJWiWLfc**, iSiWSNa ,'CHi', BF 
s jtfafcWJICSfctta^LTiMrtKSAl, 7X10 
-'Tor rOSMiLfc. «5SMJ:0$JIUE*Xi:S 

[0 0 16] ±B©j5rf6fcJ:i)f«l,fcftll (No. 1 
~3 1) ©ifij££^l IC^I". JiMo. 32Rt;N 

o. 3 3 \m%m<DT i n^ri; <t i , ad n& 

[0 0 17] ilft60R»*It», T§H©Blfl:^#©K 
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#SI5H:^fi~l 3 0 0"C 

S5S :50cc/» 
[0 0 18] 



»1] 



No. 




S i ^Wft 












ft* ^ 




1 


(Ti,Si)N 


20 


990 




2 


(Ti.Si)C 


40 


940 




o 
o 


111. MJ D 


a a 






yj 
H 


Ol) \Pf . l/J 


i n 




tis iErf 
18 W 


5 


(Ti,Si) (N.B) 


25 


970 




6 


(Ti.Si) (C.B) 


35 


940 




f 


{II, MJ \N,l, H) 


a 


□ on 




8 


(Zr.Si)N 


25 


980 




9 


(Zr.Si)C 


15 


910 


* SS M 






43 


Sill 




11 


(Hf.Si)N 


30 


990 




12 


(Hf.Si)C 


20 


960 


^ BfS ftl 


13 


(Hf , Si) B 


50 


980 




14 


(V,Si)N 


45 


920 




15 


(V.Si)C 


0.01 


890 


H S6 #J 


16 


(V, Si)B 


70 


900 


17 


(Nb.Si)N 


60 


910 




lfi 


(Nb.Si)C 


35 


890 


H fit M 


IS 


(Nb.Si)B 


1 


880 




20 


(Ta.Si)N 


40 


960 




21 


(Ta,Si)C 


15 


950 


£ fifc « 


22 


(Ta,Si)B 


30 


950 


23 


(Cr.Si)N 


20 


960 




24 


(Cr.Si)C 


25 


950 


^ jfc 0d 


25 


(Cr.Si)B 


10 


960 




26 


(Mo.Si)N 


15 


970 




27 


(Ko.Si)C 


5 


960 


X * .M 


28 


(Ifio.Si)B 


35 


960 


29 


(W.Si)N 


30 


960 




30 


(W.Si)C 


10 


950 


Kit fl 


31 


(W.Si)B 


25 


960 


32 


TiN 




600 


ft * 09 


33 


(Ti,Al)N 




800 





(4) ttH¥7-3 0 0 6 4'9 

6 

[0 0 19] Seattle, *fefe©TiN£BI 

Ttt#56 0 O^T. ifc (Ti, Al) N&R-?tt»8 
0 OtTlNfciWfcSSOtCttUT, (N 

o. i~3 1) osflsiittaftBX. i«fcttt»i 

[00 2 0] gjgW2 

*^wic«?)®«^ia©»»«tt*is^.5fcje>, sum 

l&nafclsT«tt*n£KJtJUi (No. 3 4~6 

iff iiS2tc*-r. 

<«BMfe#> 
ttflltt : S 5 0 C 
mimm: 17 0m/» 
3I9*i{g:0. 2 5 mm/ rev 
: 1mm 

mmwi: 1 5» 

[0 0 2 1] 
[$2] 
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(5) 



#M¥7-3 0 0 64 9 



7 8 













m % 








(mm) 






34 


(Ti.Si) N 


20 


0.09 


3 




35 


(Ti!si)C 


40 


0.08 


9 




36 


(Ti.Si)B 


55 


: 0.08 


9 




37 


(Ti.Si) <N,C) 


16 


0.07 


8 




38 


(Ti.Si) (N,B) 


25 


0.07 


8 




39 


(Ti!si) (C.B) 


35 


0.06 


9 




40 


(Ti.Si) (N.C.B) 


5 


0.05 


8 




41 


(Zr.Si)N 


25 


0, 10 


9 




42 


(Zr!si)C 


15 


0.09 


1 0 




43 


(Zr.Si)B 


45 


0.09 


1 0 




44 




30 


0. 08 


7 




45 


(Hf.Si)C 


20 


o!oe 


8 




46 


(Hf.Si)B 


50 


0.07 


8 


47 


(V.Si)N 


45 


0. 12 


1 0 




43 


(v!si)c 


0.01 


o!io 


1 2 




49 


(V.Si)B 


70 


0.11 


1 1 




50 


fHb SUN 


60 


Q. 13 


i n 




51 


(Nb.Si)C 


35 


G. 12 


1 2 




52 


(Nb.Si)B 


1 | 


0.12 


1 1 




53 


fTa SUN 


40 


a in 


q 




54 


(Ta.Si)C 


15 


0.08 


1 9 0 ! 




55 


(Ta.Si)B 


30 


0.09 


1 0 


56 


fCr Si)N 


20 


a in 


o 
o 




57 


(Cr.Si)C 


25 


0.09 


1 0 




58 


(Cr Si IB 


10 


v. ua 


q 


59 


(Mo.Si)N 


15 


0. 11 


9 




60 


(Mo.Si)C 


5 


0.10 


1 0 




51 


(Mo.Si)B 


35 


0.10 


i 0 


62 


(».Si)N 


3D 


0.11 


1 0 




63 


(W.Si)C 


ID 


0.10 


1 2 




64 


<W. Si) B 


25 


0.11 


1 1 




65 


TiN 




0.20 


2 0 




66 


(Ti.Al)H 




0.15 


1 8 





[0 0 2 2] *2*&f|&»ttttlC. *K«trff««ft 196013 
M (No. 3 4-6 4) tift3fe©T i Nftgl^ (T 30 £J^*XfcbT2a©S*fcfl!^&fi0Hi. $)Kfl 1 

Ife«tt7 5>^l»l»^l/-^JW6©W*C#UT« CO 0 2 3] 
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(6) . #«¥7-3 0 0 64 9 

9 10 



No. 




















67 


(Ti.Hf. Si) N 


15 


1030 




68 


(Ti.Hf.Si)C 


30 


970 




69 


(Ti.Hf, Si) B 


25 


980 




70 


(Ti.Hf, SI) (N,C) 


40 


1000 




71 


m Hf Si) (N B) 


10 


mm 

1 vl u 


72 


(Ti.Hf, Si) (C.B) 


5 


960 




73 


(Ti.Hf, Si) (N.CB) 


35 


1020 




74 


fTi 7r ^ilN 


cu 


i n?n 




75 


(Ti.Zr.Si)C 


30 


960 




76 


(Ti,Zr.Si)B 


15 


980 




77 


fTi V Silffl 
v i 1 . v , j aj n 




lUUU 




78 


(Ti,V,Si)C 


45 


980 




79 


(Ti.V.Si)B 


25 


980 




An 

Oil 


111 . 18, ol J n 




i Aon 




81 


(Ti.Ta.Si)C 


10 


980 




82 


(Ti.Ta.Si)B 


35 


1000 


83 


1 1 1 . ui* oi / n 


j 


mm 




84 


(Ti.Cr.Si)C 


10 


990 




85 


(Ti.Cr.Si)B 


25 


1000 




86 


fTi V QSl N 
Hi, n, ai j it 


ou 


i n nn 

1UUU 




87 


(Ti.W.Si)C 


15 


980 




88 


(Ti.W.Si)B 


0.5 


990 




HQ 


ff> 7r» ^ilN 




1 ft t A 




90 


(Cr,Zr,Sl)C 


0.01 


990 




01 

31 


ffr 7t- 1 R 




yyu 




92 


ff r Nh ^i)N 


OU 


nan 




93 


(Cr,Nb.Si)C 


70 


970 




□*t 


li»r, nu, si y d 


DO 






95 


^ui , flu. j] y ii 


43 


ami 
sou 




96 


(Cr.Mo.Si)C 


20 


960 




97 


(Cr.Mo, Si)B 


10 


970 


98 


TiN 




600 
























99 


(Ti.Al)N 




800 




100 


(Ti.Hf) N 




700 




101 


(Ti , Ta) N 




700 


HAM 


102 


(Cr.Zr)N 




700 





[0 0 2 4] S3l:^TNo. 67~97tt*5!WlC ^MtC^X t LT 2 a<D7G*&ilfr>&^tt?gttffl2 t 

«*©SMSK (No. 98, 9 BBfcUT. figS&K<£^b«)BiJtiKi£fTofc. tS« 

9) *>» Si S£*rUT^&V>Jfc&« (No. 1 0 0~ «g-4(^f. 

102) Ktt^T8fl;Wi!&ia«ttK< . W&fcttfcffin [0025] 
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(7) 4$H¥7-30064 9 



11 12 



No. 






























(oa) 


ium) 




103 


fTi Hf SDN 


15 


0. 07 


4 




104 


(Ti,Hf, Si)C 


3D 


0! 06 


5 




105 


(Ti.Hf, Si)B 


25 


0.06 


5 




106 


(Ti.Hf.Si) (N.C) 


40 


0.05 


4 




107 


fTi Hf Si 1 (N Rl 


10 


U. Uj 


A 
** 


108 


(Ti,Hf, Si) (C.B) 


^5 


0.04 


5 




109 


(Ti.Hf. Si) (N.C.B) 


35 


0.03 


4 




110 


(Ti 7r SUN 


20 


u. uo 


ts 
0 




111 


(Ti,Zr.Si)C 


3D 


0.07 


6 




112 


(Ti,Zr.Si)B 


•5 


0.07 


6 


113 


fTi V 51 il N 




n flft 
u . uo 


f 




114 


(Ti.V.Si)C 


45 


0.07 


8 




115 


(Ti,V,Si)B 


25 


0.0ft 


7 


f 1 A 
110 


V 1 l« IB, alfn 


ili 


n fiT 


0 




117 


(Ti,Ta,Si)C 


10 


0.06 


6 




11S 


(Ti,Ta.Si)B 


35 


0.07 


6 




119 


fTi fV «JikN 


j 


n no 


K 
O 




120 


(Tl,Cr,Si)C 


10 


0.08 


7 


mm\ 


121 


(Ti.Cr.Si)B 


25 


0.08 


6 




fT; n c;in 
l j i . n. on n 


9\i 


n ns 
U. Uo 


ft ! 
0 




123 


{Ti.W.Si)C 


15 


0.07 


9 


mmm 


124 


(Ti.W.Si)B 


0.5 


0.08 


9 


1 ?R 


fry 7- 

^1 • ill L>1 / il 




n no 

if. Ua 


•7 
f 




126 


(Cr.Zr.Si)C 


0.01 


0.07 


8 


mmw 




ii*r» £ir> oi f d 


oa 


n fin 


Q 

y 


128 


fCr Nh ^ilN 


ou 


n 1 n 

Ui ill 


■ 




129 


(Cr.Nb,Si)C 


70 


0.09 


9 


mmm 


130 


» no, oij d 


55 


ft no 


Q 


131 


fO Mr* Si IN 


£9 


n 1 n 

U. LU 


e 
O 




132 


<Ci\Mo.Si)C 


20 


0.09 


7 . 


mm\ 


133 


<Cr r Mo.Si)B 


10 


0. 10 


7 


134 


TiN 




0.20 


2 O 


















(Ti.ADN 








135 




0.15 


1 8 


136 


(Ti.Hf)N 




0. 16 


1 8 




137 


(Ti.Ta)N 




, 0.15 


1 8 


turn 


138 


(Ci\Zr)N 




0.17 


1 8 





[0 0 2 6] S4IC*5^TNo. 10 3~13 3S*% [0 0 2 7] 

93 (£«3®b&bit&o. (no. 13 mw<»®m *%w\m±<Dmzmi$.t£nT#io. 

4, 1 3 5) S i-fc^rUTVifcHttlMI (No. *©Ti N£BH> (Ti, Al) K&mttt®VT*>& 

i36~i38) \zK.*<Ti&vmmnmw4>iz<, mo nrzmm&&%£zf®mt&&7K?®%&mt>mt>tiz 



(72)3i9!# ft® <72>K!K# g R« 

&*m»F BKilSSft 1 T g 5 # 5 ^ lUWIWF * SK^tf 1 T g 5 » 5 

(72)891* Mlfl *pX 

ft*»#FmSE^8^ 1 Tg 5 S 5 n 
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